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SPECIFICATION 

SWING ARM FOR TWO-WHEELED MOTOl/ VEHICLE AND METHOD of PRODUCING 
THE SAME 

TECHNICAL FIELD 

The present invention relates to a swing arm for a two-wheeled 
motor vehicle, and more /particularly relates to a swing arm 
for preventing an abnormal sound which may be produced due to 
resonance with vibrations of an engine, and relates to a method 
of producing the swing arm. 

TECHNICAL BACKGROIXND 

A two-wheeled/motor vehicle, such as a motorcycle, has a 
suspension device provided therewith for not transmitting 
vertical movements of tires due to irregular road surfaces to 
the body of the motor vehicle and to a rider thereon, and for 
sufficiently A:ransmitting the driving force of an engine to 
a road surface through the rear wheel. A suspension device 
is generally provided at both the front and rear sides of the 
vehicle body. 

The suspension device provided at the rear side is , as shown 
in Fig. 22, composed of a spring 101 for receiving a load, a 
shock absorber 102 for absorbing vibrations produced by the 
reaction force of the spring, and a swing arm 103 positioning 
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the movements of the wh^el. 

The swing arm 103 ii composed of a pair of arm portions 
pivotally mounted to the frame of the vehicle and a body portion 
connecting the pair of arms . The arm portion is generally made 
of an elongated member ofl an aluminum drawn tube which is widened 
in the vertical direction with respect to the vehicle for 
providing stiffness thereto . The body portion is cast aluminum 
with a hollow part moldjed in the form of a box through a vertical 
pair of casting die./ 

The swing arm is formed so as to have sufficient stiffness 
and is made of a metal, for example, aluminum. A technique 
is known by which the swing arm is provided with a hollow part 
therein to reduce LhB weight. However when the swing arm is 
provided with the hollow portion, it has been inconvenient 
because the wall surrounding the hollow portion resonates with 
the vibrations from the engine and produces noise during running 
because the swinJg arm is disposed in the vicinity of the engine 
of the two-wheeled motor vehicle. 

To eliminafte such inconvenience, swing arms of such 
structures have been provided with a rib extending from an upper 
part of the bcdy to a lower part thereof for connecting the 
upper and low(5r parts to increase the strength and control 
vibrations. /Otherwise, an inner wall is provided within the 
hollow portion of the arm or the body portions so as to control 
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the vibrations in the arm or body portions and prevent the swing 
arm from resonating with the vibrations from the engine. 

However for fabricating swing arms having such structures^ 
it is required to provide a rib ofr an inner wall. This makes 
the shape of the casting die complicated and increases the 
casting steps. Further, it is required to form a rib or inner 
wall at the arm port ion or the bodv portion in balanced condition , 

which makes the production troublesome and is more costly. 

Ci / 

^li / 

-I ' / 

13^ DISCLOSURE OF THE INVENTION 

Gi / 

ui The present invention has beenmade to eliminate the problems 

/ 

ni and disadvantages mentioned above. It is accordingly an object 

ui of the invention to provide a swing arm for a two-wheeled motor 

111 / 

1-^^ vehicle which is simple in structure and is effective for 

m I 

r\ preventing resonance with vibrations from the engine. 

/ 

The invention will be explained in accordance with claimed 
embodiments . / 

The swing arm of the invention is disposed at the rear part 
of the two-wheeled mcytor vehicle, and is provided with a pair 
of arm ^potions pivotally mounted to the frame of the vehicle 
and a body portion /connecting the pair of arm portions. 

The hollow partys of the arm portions and the body potion 
of the instant swing arm are filled with the foam resin. 

Because of the foam resin in the hollow parts of the arm 
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portions and the body portion composing tlie swing arm, when 
a vibration is transmitted from the eng^e to the swing arm, 
the foam resin absorbs the vibration sc/ that the arm portions 
and the body portion are not vibrate/^, thus preventing the 
resonance. 

The foam resin may fill up the hallow portions of the arm 
portions and the body portion as exemplified or just the part 
of the swing arm where the resonance is most easily generated. 

The foam resin used to fill yche hollow portions can be, 
for example, urethane foam, polypropylene foam, polystyrene 
foam, polyethylene foam, acrylonitrile-stylene resin foam, 
gum-based foam, or urethane foam having gum-based particles. 
Or, at least two or more of the f ollowingmay beused in combination 
urethane foam, polypropylene foam, polystyrene foam, 
polyethylene foam, acr^wlonitrile-stylene resin foam, 
gum-based foam, and urethane foam having gum-based particles. 
These foam resins have excellent resistance to heat generated 
from the engine and to oil products such as gasoline and are 
also excellent in terms of cost and endurance. Further, having 
respectively different qualities, these foam resins may be 
optionally used in accordance with the structure of the 
two-wheeled motor v^icle, the volume of the engine or other 
requirements . 

If the urethanfe foam to be used has a density from 0.010 
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to 0.100, it is possible to effectively con-brol the resonance 
due to the engine vibrations. Further, urfethane foam having 
gum-based (solid) particles can exhibit an/excellent function. 
In this case, the density of the foam product is preferably 
from 0.050 to 0.500. / 

A method of producing the swing arm of this invention is 
as follows. / 

The swing arm for a two-wheeled motor vehicle has hollow 
portions in the arm portions and/ in the body portion, and a 
part or all of the hollow portions are filled with a foam resin. 
The production method of this swing arm includes a process for 
introducing a quantity of the raw material of the foam resin 
in the hollow portions and a/process for foaming the introduced 
raw material. / 

The raw material of the foam resin is introduced through 
threaded openings fornied in the swing arm for attachment to 
the vehicle or through openings provided at the end sides of 
the swing arm. Therefore, there is no need to provide specific 
openings for introducing the raw material. 

Another produotion method for the two-wheeled motor vehicle 
swing arm in this invention is as follows. 

This method ^ills at least a part of the hollow portions 
with a previovisly molded and foamed material. Chips of 
previously mo/ded foammaterial, a gum-based foam, or a synthetic 
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gum material are inserted into the tjollow portion of the swing 
arm, thereby reducing the production steps and increasing the 
production efficiency. Also, in this case, as the chips of 
the foam material are inserted into the opening for attaching 
members to the vehicle as menti/oned above, it is not necessary 
to specifically and separate/Ly provide an opening. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows explanatory views of the swing arm filled with 
the foam resin; 

Fig. 2 shows an enlarged view of an essential part of Fig. 

1; 

Fig. 3 shows an enl^arged view of an essential part of Fig. 

1; 

Fig. 4 shows an Explanatory view of a jig to be used for 
filling with expandable bemads; 

Fig. 5 shows aA explanatory view of a jig to be used for 
filling with expandable beads; 

Fig. 6 shows an explanatory view of a procedure for filling 
with expandable beads ; 

Fig. 7 sho^s an explanatory view of a procedure for filling 
with expandable beads ; 

Fig. 8 shows an explanatory view of a procedure for filling 
with expandable beads ; 

Fig. shows an explanatory view of a procedure for filling 



with expandable beads; 

Fig. 10 shows anex4>lanatory view of the procedure for filling 
with expandable beads ; 

Fig. 11 shows an explanatory viewoftheprocedurefor filling 
with expandable beads; 

explanatory view of another jig for f illing 
with expandable bfeads; 

Fig. 13 shows/ an explanatory view of another method for 
filling with expandable beads; 

Fig. 14 shoys an explanatory view of another jnethod for 
filling with e^^pandable beads; 

Fig. 15 shows an explanatory view of another method for 
filling with expandable beads; 

Fig. 16 shows an explanatory view of another method for 
filling with expandable beads; 

Fig. 17 snows an explanatory view offanother method for 
filling with /expandable beads; 

Fig. 18 snows an explanatory view of the swing arm to be 
used in the embodiments shown in Figs. 12 through 17; 

Fig. 19 ahows explanatory views of another jig and a process 
for filling/ with resin foam such as urethane foam; 

Fig. 2 0/ shows an enlarged view of the jig shown in Fig. 

19; 

Fig. 21 shows an explanatory view offanother method for 
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filling with resin foam such as urethane foam; and 

Fig, 22 shows an explanatory view of a motorcycle having 
a general swing arm. / 

MOST PREFERRED EMBODIMENTS FOR PRACTICING THE INVENTION 

An embodiment of the invention will be described with 
reference to the attached drawings. The materials and layouts 
used in this invention are not /restricted to those described 
in this specification; they may be modified within the scope 
of the invention. / 

A swing arm S for a twoVwheeled motor vehicle according 
to the embodiment is used as/a rear fork of a two-wheeled motor 
vehicle such as a motorcyefl-'e and is composed of a pair of arm 
portions 10 and a body portion 2 0 located between the two arm 
portions 10. The arm poyrtions are pivotally connected at one 
end thereof to the frame of the motor vehicle (not shown) and 
may be able to tilt with respect to the frame. The opposite 
ends of the arm portions 10 support the rear wheel (not shown) 
of the motor vehicle. 

The arm portions 10 are elongated and generally 
square-shaped in X/'ertical cross section and are formed with 
a projection 11 extending downward from the vehicle body so 
as to secure sti/ffness. Further, one of the arm portions 10 
has a pivot piRe 10b welded to its end, said pivot pipe being 
designed to en/gage a shaft member (not shown) provided at the 



vehicle frame. Further, the other one of the arm portions 10 
has an end piece lOd welded to the opposit^ end thereof, said 
end piece being formed with a rear wheel 10c. 

As shown in Fig. 2, the arm portions 10 have an opening 
lOe at one end of the end piece lOd for /attaching a member to 
the arm portions. As shown in Figs. 2 and 3, in case the foam 
resin is formed by means of foaming beads, the opening lOe is 
used to introduce the beads-foaming material and steam. 
Further, the opening lOe may be also/used to introduce the chips 
of previously formed foam material into the hollow portion. 

The body portion 20 is formed with a bracket (not shown) 
projecting upward to be connected to a spring (not shown) of 
a suspension device. The body portion 20 is a hollow member 
connected to the arm portions 10 at the sides of the vehicle 
body . / 

The arm portions 10 and /body portion 2 0 are formed as one 
body in a casting process^ or may be separately formed and 
connected by welding. / 

The arm portions 10 and body portion 2 0 have openings 10a 
and 20a provided at the upper side thereof as shown in Fig. 
1. The openings 10a and 20a are used as the threaded openings 
for mounting the swing arm S to the vehicle body, and in this 
embodiment, the ope^lings 10a and 20a are used as the openings 
for introducing th^ foam resin and steam into the hollow portion 
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of the swing arm S, which will be mentior>fed later. 

According to the present embodiment ,^/the arm portions 10 
and body portion 2 0 of the swing arm S are filled with the foam 
resin which has a good heat resistance, ilamely, since the swing 
arm S is disposed in the vicinity of the erigine of the two-wheeled 
motor vehicle, it is preferred that /the foam resin will not 
be denatured due to the heat generated>irom the engine . Further , 
the foam resin having a good oil resistance is used so that 
it is not denatured by contact wiych gasoline or the like. It 
is more preferable that the foam/resin is inexpensive and does 
not readily deteriorat^iei^. 

To obtain foam resins Satisfying the above-mentioned 
conditions, several sorts oy raw materials have been examined 
and compared. The comparisons have been made with respect to 
heat resistance, oil resistance, cost, and endurance. As a 
result, it has been found that, the preferred foam resins are 
urethane foam, polypropylene foam, polystyrene foam, 
polyethylene foam, / acrylonitrile-stylene resin foam, 
gum-based foam ( crossr-linked foam), and urethane foam having 
gum-based particles/ Further, since these foam resins have 
inherently different qualities, suitable foam resins are 
selected in accordance with the structure and volume of the 
two-wheeled motor vehicle. For example, when the cost is 
important, a po3/ystyrene foam is selected. When the heat is 
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important, urethane foam, gum-based foam (cros^^inked foam) , 
urethane foam having gum-based particles, pc/lyethylene foam, 
or polypropylene foam is selected. Furthei7, these foam resins 
may be used in optional combinations. / 

Or, one or an optional combination of urethane foam, 
polypropylene foam, polystyrene foam, polyethylene foam, and 
acrylonitrile-stylene resin foam may /oe mixed with urethane 
foam having gum-based particles. / 

Especially, urethane foam is preferable with respect to 
heat resistance, oil resistance, amd cost. Further, urethane 
foam is easily adhered to aluminuia/and has excellent mechanical 
properties for absorbing vibrations. Further, since the 
foaming rate may be comparatively delayed, urethane foam may 
easily be formed in the interior hollow portions of the arm 
portions 10 and body portiori 20. To obtain such a preferable 
condition with urethane foam, the foam density should be from 
0.010 to 0.100. / 

Further, gum-based/foam or urethane foam having gum-based 
particles may be usedr to effectively prevent resonance with 
vibrations of the engine. 

In the case of i:^ethane foam mixed with gum-based urethane 
or urethane having gum-based particles, it is preferable to 
foam the raw uret^hane liquid to a density of 0.050 to 0.500. 

Now, the jigs and the method for filling the swing arm S 
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for the two-wheeled motor vehicle with foaming ^esin beads will 
be explained with reference to Figs. 4 thirough 18. In the 
embodiments shown in Figs. 4 through 11, tl/e explanation will 
be for an embodiment in which the foaming beads are introduced 
into the swing arm S and then heated by steam to form the foam 
resin. The foaming beads mentioned herein are pellets or 
particles having a foaming agent previously combined therewith . 
The foaming beads have excellent dispersion of foaming agent 
and form a uniformed cell structure. 

For the jig for filling up wi/th the foam resin, a material 
introducing jig 31 and steam in/ecting jig 32 are used as shown 
in Figs. 4 and 5. Said jig 3l/is connected to a hose extending 
from a material tank and introduces the foaming beads to the 
swing arm S, and said jig 32 injects the steam for heating the 
foaming beads . / 

As shown in Fig. 4, /the material introducing jig 31 has 
an connecting opening 3/la to be connected to the hose extending 
from the material tanK and a raw material exhaust opening 31b, 
which is engaged with the opening 10a provided at the arm potions 
10 of the swing arm S. 

As shown in Fifl. 5, the steam injecting jig 32 has an opening 
32a to be connected to a hose extending from a steam generator 
and a pair of ^team pipes 32b to be inserted into the member 
attaching openings lOe of the swing arm S. The steam pipes 
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32b are provided with apertures for injecting the steam. 

Next, the method for filling the interior hollow portions 
of the swing arm S with the foam resin by/use of the jigs 31, 
32 will be explained. 

In the first step, as shown in Fig 7 6, the openings 10a, 
20a of the swing arm S are closed by a mesh sheet except the 
opening to be used for injecting the/f oaming beads. This is 
to prevent the foaming beads from leaking from the openings 
10a and 20a. The closing of the/openings by the mesh sheet 
allows the air to flow out, since the material filling machine 
is driven by compressed air sc/ that the material flows by air 
pressure. 

The second step is to int^roduce the foaming beads . As shown 
in Fig . 7 , the rawmaterial exhaust opening 3 lb of the rawmater ial 
introducing jig 31 is engaged with the opening 10a of the swing 
arm S which is not closed by the mesh sheet. Then, the material 
filling machine is operated to introduce the foaming beads. 

The third step jjs to inject the steam to heat and foam the 
foaming beads whichr have been introduced into the hollow portion 
of the swing armyS. The air is, as shown in Fig. 8, injected 
while the steam/pipes 32b of the steam injecting jig 32 are 
inserted into the member attaching openings lOe. As shown in 
Fig. 9, when foaming is finished, the steam pipes 32b are pulled 
out from ttie swing arm S . 
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Where the foaming is not sufficient because of the distance 
from the steam pipes 32b of the steam injectinjg jig 22, the 
steam pipes 32b are inserted into the closer c/penings 10a or 
2 0a to heat the foaming beads as shown in Bag. 10. 

The fourth step is, as shown in Fig. 11/ to turn down the 
side of the swing arm S into which the steam pipes 3 2b are inserted 
to drain and dry the same. Thus, the swimg arm S wherein the 
arm portions 10 and the body portion /O are filled with the 
foam resin is manufactured. 

Figs. 12 through 17 show expl/knatory views of another 
embodiment of the jigs and the method for filling up the swing 
arm S with the foam resin. According to the embodiment shown 
in Figs. 12 through 17, openind lOa or 20a formed in the swing 
arm S is attached with a memb^. It is, therefore, impossible 
to introduce the raw material and inject the steam at the opening 
10a or 20a. In this case,/the material is introduced and the 
steam is injected througlythe member mounting opening lOe shown 
in Fig. 13. 

In this embodiment, the foaming beads are manually 
introduced into the >swing arm S, and only the steam injecting 
jig 33 shown in Fig. 12 is used. The steam injecting jig 33 
has a connecting/opening 33a which is connected to a hose 
extending from t4ie steam generator and a steam pipe 33b which 
is inserted into the member mounting opening lOe of the swing 
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arm S . The steam pipe 33b has apertures for in jectiiig the steam. 

According to the present embodiment, sinoe a member is 
attached to the opening 10a or 20a of the swiing arm S, it is 
impossible to reheat a non-foamed place with inserting the steam 
pipe into a desired opening. Therefore the steam pipe 33b of 
the steam generator 33 is elongated so as Ato supply the steam 
to a terminal of the swing arm S . / 

Further reference will be made to a/method for filling the 
hollow portion of the swing arm S wich foam resin by use of 
the steam generator 33. / 

In the first step, in case the swing arm S has openings 
other than the opening for introducing the raw material, the 
openings are closed with a meshr sheet to prevent the foaming 
beads from leaking therefrom/ 

The second step is to introduce the foaming beads. The 
member mounting openings lIDe are directed upward as shown in 
Fig. 14. Then the foaming beads are manually introduced into 
the swing arm S at the openings lOe. 

The third step is uo inject the steam and then heat and 
foam the foaming beads/which have been injected into the swing 
arm S . The steam is , as shown in Fig . 1 5 , in j ected at the openings 
lOe through the steapi pipe 33b of the steam generator 33 which 
is inserted into the/openings lOe. When the foaming is finished, 
the steam pipe 331d is pulled out from the swing arm S as shown 
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in Fig\l6. 

The kourth step is, as shown in Fig. 17, to turn down the 
side of tne swing arm S where the steam pipe 33b was inserted 
to drain and dry the swing arm S. Thus, the swing arm S, wherein 
the arm portsions 10 and the body portion 2 0 are filled with 
the foam resiin is manufactured. 

According to the above mentioned embodiment as shown in 
Fig. 1, the swing arm S has the arm portions 10 and the body 
portion 20, most\ part of which are designed to be filled with 
the foam resin. iThe foam resin may fill up only a part of the 
swing arm S, for example, in the body portion 20 and in the 
vicinity thereof where resonance is easily generated. 

In case the foam resin fills up only a part of the hollow 
portion of the swind arm S, a wall may be previously formed, 
when the swing arm S Vs molded, between a part of the hollow 
portion that the foam resin fills up and a part of the hollow 
portion that the foamXresin does not fill up, thereby to 
appropriately fill up the desired part with foam resin. 

According to the embodiment, in addition to the material 
introducing jig (not shown\, a steam injecting jig 34 and a 
steam absorbing jig 35 are used as shown in Fig. 17. The steam 
injecting jig 34 has an opening 34a to be connected to a hose 
extending from the steam generator and a steam pipes 34b to 
be inserted into the openings lOa or openings 2 0a of the swing 
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arm S. The steam pipes 34b are provided with apertures steam 
injecting. / 

The steam absorbing jig 35 is jased to absorb surplus steam 
injected into the swing arm ^and has the opening 35a to be 
connected to an external hose/and absorbing pipes 35b to be 
inserted into the openings LOa or openings 2 0a of the swing 
arm S . The steam absorbing pipes 35b are provided with apertures 
at which the steam is absorbed. 

p-. To fill with the foam resin with the method described in 

i . / ... 

%l this embodiment , the swxna arm S has , as shown in Fig .18^ openings 

m / 

IjI 10a and openings 20a intjo which the pipes of the steam injecting 

ci / 

ai jig 34 and the steam /absorbing jig 35 are inserted. 

m / 

The method of this embodiment for filling with the foam 

Q / 

ni resin is characteri/zed by a steam heating process. Namely, 

^ / 

□1 as shown in Fig. 17A when heating the foaming beads which have 

O / 

been introduced imto the swing arm S, the steam pipes 34b of 

the steam injecying jig 34 and the steam absorbing pipes 35b 

of the steam at/sorbing jig 35 are inserted into the openings 

10a or openings 2 0a of the swing arm and the injection and 

the absorption of steam are simultaneously carried out. 

Thus, a/ccording to the heating method of this embodiment, 

the steam May be equally supplied within the swing arm S. The 

water produced by cooling the steam is absorbed. The surplus 

water jls prevented from adhering to the interior of the swing 
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arm S. 

shown in Fig. 18, in case the swing arm S can be formed 
with \openings at a certain spacing, a chamber system is 
preferable instead of the steam injecting and absorbing system 
by use of the steam injecting jig 34 and steam absorbing jig 
35 as shown in Fig. 17 . With employment of this chamber system, 
the work to insert the steam pipe and the absorbing pipe may 
be eliminated, and the operation efficiency may be increased. 
Further, the quality may be improved if the steam openings are 
evenly provided. 

Figs. 19 \nd 20 show explanatory views of another method 
for filling up\the swing arm S with the foam resin. According 
to this embodiment, the swing arm S is filled with foam resin 
such as urethane y oam instead of using the foaming resin beads 
as mentioned abov^. In this embodiment, the foam resin to be 
used may be urethafie foam, gum-based foam, and urethane foam 
having gum-based paVticles or the like, 

The raw material Nfor the foam resin is introduced by use 
of the jig 36 as shown \in Fig. 20. The jig 36 has an opening 
36a for receiving the fioam material and an opening 3 6b for 
exhausting the foam material to the swing arm S. The jig 3 6 
may be arranged at a recess provided adjacent to the member 
mounting opening lOe andmay n.ntroduce the foam material through 
the member mounting opening lOe. 
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Further, Fig. 21 shows another embodiment in wh£ch the foam 
material may be directly injected by means of a fl<)at or a tube. 
Namely, instead of the jig 36, a tube 37 is /attached to the 
end of an injector and the other end of the tjube 3 7 is inserted 
into the hollow portion through the memb^er mounting opening 
lOe to inject the foam resin. 

According to the present embodiment/, the foam material used 
is, for example, urethane foam, gurrf-based foam, or urethane 
foam having gum-based particles/ Of course, an optional 
combination of these foam resins may be used. 

As to the cooling and drying of the swing arm S after it 
has been filled with the fc/am resin, the swing arm S may be 
allowed to spontaneously c<do1 and dry as in the other embodiments . 
Vacuum cooling will makeyo^t possible to cool and dry efficiently 
and in a short time . 

Further, accor^ang to the embodiment, the foam material 
is foamed in the hollow portion of the swing arm S. It is, 
however, possibl/e to fill up the hollow portion with a previously 
molded foam material. In this case, the foam material is 
previously molded and made into chips, and then the chips are 
used to fil/1 up the hollow portion. The chips may be obtained 
from unneeded molded foam products or may be the waste chips 
producet^hen molding the foam material . Thus , a waste material 
may be recycled. 
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INDUSTRIAL FIELD OF APPLICATION 

/ 

/ 

/ 

According to this inv^Ation, since the hollow portion of 
the arm portions or the^/^ody portion constituting the swing 
arm is filled with the foam resin, the foam resin will absorb 
the vibrations transmitted to the swing arm from an engine, 
thereby reducing the/vibrations of the arm portions and body 
portion and prevent/ing resonance. 

The foam resLxy used to fill the hollow portions can be, 
for example, uretihane foam, polypropylene foam, polystyrene 
foam, polyethylene foam, acrylonitrile-stylene resin foam 
These foam res ins have excellent res is tance to the heat generated 
from the engi/ne and to oil products such as gasoline and are 
also excellent in terms of cost and endurance. Further, these 
foam resins, which inherently have different qualities, may 
be optionally used in accordance with the structure of the 
two-wheeled motor vehicle, the volume of the engine or other 
requirements . 
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